Plasma kinetics, tissue distribution, and cerebrocortical sources of reverse triiodothyronine in the rat.
Studies in vitro have shown that rT3 is a potent and competitive inhibitor of T4 5'-deiodination (5'D). Recent studies in vivo have shown that cerebrocortical (Cx) T4 5'D-type II (5'D-II) activity [propylthiouracil (PTU) insensitive pathway], is reduced by T4 and rT3, the latter being more potent than T3 in Cx 5'D-II suppression. Some other reports had described rT3 production in rat brain as a very active pathway of thyroid hormone metabolism. To examine the possibility that rT3 plays a physiological role in regulating Cx 5'D-II, we have explored rT3 plasma kinetics, plasma to tissue exchange, and uptake by tissues in the rat, as well as the metabolic routes of degradation and the sources of rT3 in cerebral cortex (Cx). Plasma and tissue levels were assessed with tracer [125I]rT3. Two main compartments were defined by plasma disappearance curves in euthyroid rats (K1 = -6.2 h-1 and K2 = -0.75 h-1). In Cx of euthyroid rats, [125I]rT3 peaked 10 min after iv injection, tissue to plasma ratio being 0.016 +/- 0.004 (SE). In thyroidectomized rats, plasma and tissue [125I]rT3 concentrations were higher than in euthyroid rats, except for the Cx that did not change. PTU caused further increases in all the tissues studied, except for the Cx and the pituitaries of thyroidectomized rats. From the effect of blocking 5'D-I with PTU or reducing its activity by making the animals hypothyroid, we concluded that 5'D-I accounts for most of the rT3 clearance from plasma. In contrast, in Cx and pituitary the levels of rT3 seem largely affected by 5'D-II activity. Since the latter results suggest that plasma rT3 does not play a major role in determining rT3 levels in these tissues, we explored the sources of rT3 in Cx using [125I]T4. The [125I]rT3 (T4) to [125I]T4 ratio remained constant at 0.03 from 1 up to 5 h after injection of [125I]T4. From plasma levels of T4 and rT3, Cx concentration was calculated to be 30 pg rT3/g Cx in euthyroid rats, more than 98% locally produced from T4 deiodination. We conclude that rT3 has a very rapid metabolism, mainly attributed to 5'D-I activity, but that 5'D-II could also play a role in certain tissues. Nearly all rT3 present in Cx is locally derived from T4.